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The development of the human dentition is reg-
ulated by tissue interactions and genetic networks 
similar to those of other ectodermal organs and 
involves iterative and self-organizing mechanisms 
crucial for the serial organization of teeth and their 
shape and renewal.1-3 Various types of developmen-
tal aberrations are common in teeth, including ab-
normalities in the structure of enamel and dentine 
and in the shape, size, and number of teeth.
Dental anomalies involving the number of teeth 
include hypodontia (one or more missing teeth), 
oligodontia (six or more missing teeth), anodontia 
(complete absence of teeth), and hyperdontia (one 
or more extra teeth, also known as supernumerar-
ies). Alterations in the size of teeth include micro-
dontia (teeth smaller than normal) and macrodon-
tia (teeth larger than normal). Both these conditions 
may be either generalized to all the teeth or isolat-
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ed to one or several teeth. Variations in the shape of 
teeth include double teeth (fusion and gemination), 
talon cusp, dens evaginatus, and dens invaginatus 
(dens in dente).4 Early diagnosis of dental anoma-
lies, particularly in the primary dentition, should al-
low for more comprehensive long-term treatment 
planning, more favorable prognosis, and, in certain 
instances, less extensive interception.5-7
The prevalence of dental anomalies in the pri-
mary dentition has been reported in with a number 
of previous studies.8-11 Esenlik et al12 were found 
that the prevalence of decidious and permanent 
supernumerary teeth were 0.4% and 2.3%. Uslu et 
al13 reported a 0.3% prevalence of supernumerary 
teeth, 0.7% prevalence of microdontia, and 21.6% 
prevalence of agenesis in permanent teeth. Altug-
Atac and Erdem14 reported that 3043 orthodontic 
patients had  166 (5.46%) developmental dental 
anomalies. Although there has been a few study 
about dental anomalies in permanent teeth,12-14 
the frequency of dental anomalies in primary den-
tition in Turkish people is not well documented in 
the literature. Therefore, we aimed to evaluate the 
frequency, distribution, differences between sexes, 
and characteristics of dental anomalies in the pri-
mary dentition in a referred Turkish population.
MAtErIALs And MEtHods
The subjects of the study were 1149 children 
(554 girls and 595 boys) aged 2-5 years. The chil-
dren were examined in the twelve nurseries in the 
city of Sivas in Turkiye. The city of Sivas has an ap-
proximate population of 300,000, and all house-
holds have access to public water supply (fluoride 
level: 0.3-0.4 ppm). 
Clinical dental examination
Clinical data were collected in the nurseries by 
four dentists. The examinations were conducted 
with the children sitting on ordinary chairs. First, 
the teeth were cleaned and dried with gauze. The 
clinical examination was exclusively visual, aided by 
a tongue depressor. Dental anomalies representing 
variations in tooth size, morphology, and number 
were recorded according to the criteria described 
by Kreiborg et al:15  (1) Local microdontia: single 
tooth smaller than normal; (2) Fusion: union in den-
tin and/or enamel between two or more separately 
developed normal teeth; (3) Gemination: incomplete 
division of a tooth germ; (4) Hypodontia: absence of 
one or only a few teeth; (5) Hyperdontia: presence 
of a supernumerary tooth. Because the clinical dis-
tinction between fusion and gemination is difficult, 
these were grouped under the term “double teeth” 
as suggested by Carvalho et al.16 
Statistical Analysis
Statistical analysis of the data was performed 
using the chi-square test. To quantify the associa-
tion between gender, age, and the presence of con-
current anomalies, prevalence ratios (PRs) and 95% 
confidence interval (CI) were calculated. 
rEsuLts
To allow comparison with results from other 
populations, results of previous studies are sum-
marized in Table 1. Sample distribution and preva-
lence of dental anomalies according to gender and 
age are shown in Table 2. Anomalies were observed 
in 23 children, representing an overall prevalence 
of 2.0%. The distribution of dental anomalies were 
significantly more frequent (P=.023) in boys (2.9%, 
n=17) than in girls (1.1%, n=6). In relation to anom-
aly frequencies at different ages, no difference was 
found between the frequencies observed (P=.760): 
2.8% at 3 years old, 1.9% at 4 years old, and 2.1% 
at 5 years old. At 2 years old, anomalies were not 
seen.
Table 3 shows the distribution of individual 
anomalies among children according to gender and 
location on the upper and/or lower arch. A total of 
15 children had double teeth (1.3%); 2 children pre-
sented hypodontia (0.2%), 1 presented unilateral 
hypodontia, and 1 presented bilateral hypodontia 
(total = 3 teeth: 3 lower central incisors); 3 children 
presented supernumerary teeth (0.3%); and 3 chil-
dren presented microdontia (0.3%), with 2 present-
ing unilateral microdontia and 1 presenting bilater-
al microdontia (total = 4 teeth: 4 lower central). The 
low frequencies observed make it difficult to make 
statistical inferences from these data.
dIscussIon
When epidemiological studies are checked out, 
it is understood that most of it occurs in places 
where there are children such as schools, nurseries 
etc.. In the present study, the reason of why there 
are small number test subjects regarding 2-aged 
and 3-aged groups is the deficiency of these age 
groups in our region.
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The prevalence of dental anomalies observed 
in this study (2.0%) was greater than that report-
ed by Menczer,17 Grahnen and Granath,18 Magnus-
son,19 Jones et al,20 Whittington and Durward,6 
Plaetschke,21 Toth and Csemi,22 Carvalho et al,16 
and Esenlik et al (0,4%),12 whose results varied 
between 0.4% and 1.74%. The frequencies reported 
by Clayton (7.4%),23 Yonezu  et al (7.2%),7 Altug-Atac 
and Erdem (5.46%),14 Brook (3.2%),5 Niswander and 
Sujaku (2.5%),24 Kramer et al (2.5%),11 and Ravn 
(2.1%),9 however, were greater than the present 
study. These results may reflect racial character-
istics, but the differences should be interpreted in 
accordance with the methodology used. Studies by 
Clayton23 and Yonezu et al,7 which reported a high 
proportion of children with dental anomalies, were 
conducted on children who attended clinical se-
vices. This fact could have led to overestimation of 
outcomes in relation to the general population.11
In this study, boys had significantly more anoma-
lies than girls (Table 2). This finding is confirmed by 
previously published work.7 In the permanent denti-
tion, Brook25 found that males more often presented 
supernumerary teeth and females more frequently 
presented hypodontia, and these differences were 
statistically significant. According to findings by 
Studies Country Sample size
Supernumerary 
teeth
Hypodontia  Double teeth Microdontia
Plaetschke, 193821 Germany 1000 0,2 0,7 0,5 -
Menczer, 195517 USA 2209 0,2 0,1 0,1 -
Clayton, 195623 USA 1795 1,8 4,6 0,8 0,2
Grahnen& Granath, 196118 Sweden 1173 0,3 0,4 0,5 -
Niswander & Sujaku, 196324 Japan 285 - - 2,5 -
Toth & Csemi, 196522 Germany 2539 - - 0,6 -
Ravn, 19719 Denmark 4564 0,6 0,6 0,9 -
Brook, 19745 England 741 0,8 0,3 1,6 0,5
Magnusson, 198419 Iceland 572 0,5 0,5 0,7 -
Jones et al, 199320 USA 493 0,2 0 0,4 -
Whittington &Durward, 19966 New Zealand 1680 0,2 0,4 0,8 -
Yonezu et al, 19977 Japan 2733 0,1 2,4 4,1 0,6
Carvalho et al, 199816 Belgium 750 0,8 0,4 0,6 0,1
Altug-Atac & Erdem,200714 Turkey 3043 - 2,63 0,23 1,58
Kramer et al, 200811 Brazil 1260 0,3 0,6 1,3 0,3
Esenlik et al,200912 Turkey 2599
0,4 
(decidiousteeth) 
2,3 
(permanentteeth)
- - -
Uslu et al, 200913 Turkey 900 0,3 21,6 - 0,7
Table 1. Prevalence surveys of dental anomalies in primary dentition in different countries.
Variable N (%)
With anomalies
PR (95% CI) P*
n %
Gender
0,023* Female   554 (48,2) 6 (1,1)
Male   595 (51,8) 17 (2,9) 2,89 (1,123-7,23)
Age
0,76
2  38   (3,3) - -
3 109 (9,5) 3  (2,8) 1,73 (0,40-4,68)
4   371 (32,3) 7  (1,9) 0,86 (0,35-2,09)
5   631 (54,9) 13 (2,1) 1,15 (0,50-2,61)
Table 2. Prevalence ratio (PR) and 95% confidence intervals (95% CI) for associations between demographic variables and dental anomalies.
N, number of children examined; n, number of children with dental anomalies.
* P<.05
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Brook,5 Magnusson,19 Ravn,9 Hagman,26 Jarvinen 
et al,27,28 McKibben and Brearley,29 and Whittington 
and Durward,6 Esenlik et al12 gender and anomalies 
were not associated. Uslu et al13 reported Statisti-
cally significant correlations were not observed be-
tween sex and dental anomalies, with the exception 
of microdontia and ectopic eruption, seen only in 
females.
In the present study, the differences were not 
statistically significant in distribution of dental 
anomalies according to age (Table 2). Similar find-
ings for anomalies at different ages of primary 
dentition have been observed in previous studies.6, 
9,11,19,30
Analysis of the frequency and location of each 
anomaly revealed consistency with data from 
previous studies. The anomaly with the greatest 
prevalence in this study was double teeth, with 
a prevalence of 1.3% (Table 3), which agrees with 
the prevalence of 1.3-4.1% reported in other stud-
ies.5,7,11,18,19,24 The unilateral occurrence of this 
anomaly and its presence in the lateral incisor re-
gion coincide with the majority of previous stud-
ies.6,7,9,17,20,27 The location of  double teeth in the an-
terior area of the mouth is also in agreement with 
previous findings.18,23,29,30 
Double teeth may adversely affect esthetics, 
and may lead to dental crowding and difficulty in 
eruption of adjacent teeth. Treatment consists of 
managing asymmetry, either by extirpation of the 
unwanted dental portion in conjunction with root 
canal therapy, or restoration of the exposed area. 
Orthodontic intervention completes the treatment 
plan.31
In the present study, prevalence of hypodon-
tia was 0.2%, supernumerary teeth was 0.3%, 
and microdontia was 0.3% (Table 3), all less than 
0.5%, similar to previously published works.6,17-20 
Frequencies above 0.5 % have been reported by 
Clayton (1956: hypodontia, 4.6%; supernumerary, 
1.8%),23 Ravn (1971: hypodontia and supernumer-
ary, 0.6%),9 Brook (1974: supernumerary, 0.8%; mi-
crodontia, 0.5%),5 Yonezu et al (1997: hypodontia, 
2.4%; microdontia, 0.6%),7 Carvalho (1998: super-
numerary, 0.8%),16 and Plaetschke (1938: hypodon-
tia, 0.7%).21 Hypodontia almost exclusively affects 
the lateral incisors, which corresponds to Grahnen 
and Granath’s18 report, whereas Plaetschke21 and 
Clayton23 found the central incisors as frequently 
involved as the lateral incisors. Children with hy-
podontia in the primary dentition present corre-
sponding missing permanent teeth,6,9,20 indicating 
the importance of early diagnosis with regard to ad-
equate medium and long-term treatment planning. 
Treatment generally requires a multidisciplinary 
approach including orthodontic correction, or pros-
thetic replacement with a removable or fixed appli-
ance. Age of the patient, number of missing teeth, 
carious teeth, and condition of supporting tissues, 
occlusion and interocclusal space are the important 
factors determining treatment planning.31
Supernumerary teeth, defined as teeth addi-
tional to those of the normal series, have been re-
ported as most prevalent in the maxillary anterior 
region, the lateral incisors being most frequently 
involved.9,18,26,32-34 It was striking that supernumer-
ary teeth in the lateral incisors area were normal 
in form, whereas in the region of the central inci-
Unit of analysis and variables  N Supernumerary Hypodontia Double teeth Microdontia  Anomaly
n (%) n (%) n (%) n (%) n (%)
Children: overall 1149 3 (0,3) 2 (0,2) 15 (1,3) 3 (0,3)
Gender
Female 554  1 (16,7)  --- 4  (66,7) 1 (16,7) 6  (100,00)
Male 595 2 (11,8)  2 (11,8) 11 (64,7) 2 (11,8) 17 (100,00)
Teeth  3 3 17 4 27
Arch 
Lower 1 (5,6) 2 (11,1) 12 (66,7) 3 (16,7) 18 (100,00)
Upper 2 (4,0) --- 3 (60,0) --- 5   (100,00)
Unilateral 3  (15,8) 1 (5,3) 13 (68,4) 2  (10,5)  19 (100,00)
Bilateral   --- 1 (25,0) 2 (50,0) 1  (25,0)  4  (100,00)
N, number of children examined; n, number of children or teeth with dental anomalies.* P<.05
Table 3. Dental anomalies distribution according to gender (unit of analysis: children) and dental arch (unit of analysis: teeth).
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sor they had the form of peg-teeth. Saarenmaa35 
has drawn attention to the same condition among 
a Finnish population. Supernumerary canines are 
uncommon, though they are described in the litera-
ture.36-38 
Microdontia is an anomaly characterized by 
marked reduction in crown diameter. The findings 
of this study confirm the low prevalence suggested 
by other studies, between 0.1% and 0.6%.5,7,11,16,23 A 
diagnosis of microdontia is based on evaluation of 
crown size, which is a more subjective criterion and 
subject to error, in relation to the diagnosis of other 
anomalies.
The identification of dental anomalies in the an-
terior region at an early age is of great importance 
for esthetic and orthodontic treatment planning.16 
Epidemiological studies have provided useful infor-
mation regarding the prevalence, location, and dis-
tribution of primary tooth anomalies, contributing to 
the formulation of public health policies adequately 
informed by the specificities of each population. 
concLusIon 
Our data emphasize the importance of encour-
aging parents to visit the dentist with their chil-
dren at an early age. It also illustrates the need for 
a detailed and careful clinical examination by the 
dentist. These aids in effective and long-term treat-
ment planning according to a child’s individual re-
quirements.
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